88	QUALITATIVE ORGANIC ANALYSIS
Amino acids give deep red colorations with ferric chloride and,
as would be expected from their relation to ammonia, give a deep
blue color with solutions of cupric salts. The simple a-amino
acids are practically neutral in reaction; they may be considered
as inner salts.
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 As might be expected from these structures, the lower members,
like glycocoll and alanine, are very soluble in water but insoluble
in ether. (Solubility Group II.) Members of higher molecular
weight fall in Groups III and IV. In general, they do not possess
definite melting-points.
With nitrous acid, the a-amino acids react very readily to yield
nitrogen gas and a-hydroxy acids which usually cannot be isolated
with ease. An excellent volumetric method for the estimation
of amino acids is based upon this reaction.1
In the presence of an excess of concentrated hydrochloric acid
and the calculated amount of NaNOo, the chloro derivatives of the
aliphatic acids are obtained, often in good yield.2 The most
valuable reaction of amino acids for use in the qualitative labora-
tory is the preparation of acyl derivatives. Valuable reagents^
for this purpose are benzoyl chloride, benzene sulfonyl chloride,
jS-naphthalene sulfonyl chloride," and /3-anthraquinone sulfonyl
chloride, all of which may be used with aqueous solutions of amino
acids, since these acyl chlorides are only slowly decomposed by
water. When benzoyl chloride is used, the product obtained
may be contaminated with a small amount of benzoic acid, which
may usually be removed because of its greater solubility in ether.
The benzoyl derivatives of the amino acids are often rather
sparingly soluble in ether as is true of many amides.
The acyl chlorides derived from sulfonic acids possess the
advantage that the organic acid formed as a by-product is usually
1	Van Slyke, J. Biol. Chem. 12, 275 (1912); 10, 121-125 (1913).
2	Z. Physiol. Chem. 31, 119 (1900).
3	Ber. 35, 3779 (1902); Ber. 33, 3526 (1900).

